Enantiomeric resolution of albendazole sulfoxide by semipreparative HPLC and in vitro study of growth inhibitory effects on human cancer cell lines.
Analytical and semipreparative high performance liquid chromatography methods using polysaccharide-based chiral stationary phases were developed for the enantiomeric resolution of albendazol sulfoxide. The enantioseparation of this compound was evaluated with four chiral stationary phases: cellulose and amylose tris(3,5-dimethylphenylcarbamate), amylose tris[(S)-1-phenylethylcarbamate] and amylose tris(3,5-dimethoxyphenylcarbamate), under three elution conditions: normal, reversed-phase and polar organic mode. The influences of the mobile phase and of the structure of the chiral stationary phase on the enantiomeric separation are discussed. The best chiral performances were achieved on an amylose tris(3,5-dimethylphenylcarbamate) phase under normal (R(s)=4.96) and polar organic mode (R(s)=2.60 and 3.09). A polar organic condition using methanol as mobile phase offered shorter retention factors (k(1)=0.34) and was scaled up to semipreparative HPLC to obtain milligram quantities of both albendazole sulfoxide enantiomers for further in vitro studies. Optical rotation and circular dichroism of both enantiomers of albendazole sulfoxide was determined. The compounds ABZ, ABZ-SO, (R)-(+)-ABZ-SO and (S)-(-)-ABZ-SO were all evaluated regarding their capacity to inhibit the in vitro growth of three human tumor cell lines: MCF-7 (breast adenocarcinoma), NCI-H460 (non-small cell lung cancer) and A375-C5 (melanoma). In addition, the effect of the (R)-(+)-ABZ-SO compound in the cell cycle profile and apoptosis of MCF-7 cells were also studied. Results indicated that compound ABZ was the most potent regarding cell growth inhibition and that the (+)-(R)-ABZ was a more potent inhibitor of cell growth than the (S)-(-)-ABZ-SO, particularly in the MCF-7 cell line. In addition, the (R)-(+)-ABZ-SO significantly increased the levels of apoptosis of the MCF-7 cells.